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Status of Claims 

Claims 1-20 were filed. During prosecution, claim 10 was amended, and new 
claims 21-26 were added. Claims 1-26 are finally rejected, and their rejections are 
appealed. 

A clean copy of the appealed claims is found in the Appendix hereto. 

Status of Amendments 
No amendment was filed in response to the final rejection. 

Summary of Invention 

The present invention deals with avoiding the formation of Secondary Reaction 
Zone (SRZ) in nickel-base superalloys having not less than about 4 weight percent rhenium 
(para. [0001 ] and para. [0005]-[0009]). (All references to "para." are to paragraph numbers 
in the Specification). SRZ forms when such a high-rhenium superalloy substrate is coated 
with an aluminum-rich protective layer, and the aluminum is interdiffused with the 
substrate (para. [0004]-[0005], para. [0027], Figure 5) during service. The SRZ embrittles 
the substrate to a depth of as much as 0.010 inch (para. [0006]). This embrittling effect is a 
serious concern where the thickness of the substrate is small, on the order of 0.020-0.060, 
as is usually the case for the thin- walled portion of an internally cooled gas turbine blade 
(para. [0006]). 

The present approach reduces, and desirably eliminates, the SRZ by depositing an 
aluminum-containing coating onto a surface of the substrate, where the aluminum- 
containing coating includes an additive zone having an average aluminum content of not 
greater than about 27 percent by weight, and a diffusion zone of interdiffusion with the 
article substrate. A ratio of a thickness of the additive zone to a thickness of the diffusion 
zone is not greater than about 3:1. The relative low aluminum content of the additive zone 
and the relatively small thickness of the additive zone, as compared with that of the 
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diffusion zone, combines to produce the desired reduced incidence of SRZ. The relation of 
the additive zone 56 and the diffusion zone 58 may be seen in Figure 4. The additive zone 
56 comprises the aluminum that is deposited upon the surface 52 of the substrate 50. The 
diffusion zone 58 is the zone formed by the interdiffusion of the aluminum originally in the 
additive zone 56 with the high-rhenium nickel-base superalloy of the substrate 50. 

Issues 

1. Are claims 1, 2, 4-11, and 13-20 properly rejected under 35 U.S.C. § 103 
over Olson U.S. Patent 6,045,863 in view of Schaeffer U.S. Patent 6,066,405? 

2. Are claims 3 and 12 properly rejected under 35 U.S.C. § 103 over Olson and 
Schaeffer, and further in view of Murphy U.S. Patent 5,953,353? 

Grouping of Claims 

The claims do not stand or fall together, except as stated next. 

As to Issue 1, claims 4, 5, 8, and 9 stand or fall with claim 1. 

As to Issue 1, claims 13, 14, and 16 stand or fall with claim 10. 

As to Issue 1, claims 19 and 20 stand or fall with claim 17. 

The arguments as to individual claims are presented in the following section. 

Argument 

Issue 1 . Are claims 1, 2, 4-1 1, and 13-20 properly rejected under 35 U.S.C. § 103 
over Olson U.S. Patent 6,045,863 in view of Schaeffer U.S. Patent 6,066,405. 

Both references are nonanalogous art. Stated alternatively, both references are not 
within the scope and content of the prior art that may be used in forming a Section 103 
rejection. Their teachings are therefore not properly utilized in forming the rejection. To 
be analogous art and properly used in forming a Section 103 rejection, a reference must be 
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concerned with the same problem as another reference and the claims which are being 
addressed. See, for example, Medtronic, Inc. v. Cardiac Pacemaker, Inc. , 220 USPQ 97, 
104 (Fed. Cir. 1983), stating: "Faced with a rate-limiting problem, one of ordinary skill in 
the art would look to the solutions of others faced with rate-limiting problems." 

In the present case, the inventors were concerned with reducing SRZ in high- 
rhenium alloys, see paragraphs [0005]-[0008] of the present Specification. There is no 
mention in either reference of the SRZ problem, and no suggestion that the respective 
approaches would have any beneficial effect on reducing SRZ formation. No person of 
ordinary skill, seeking to reduce SRZ formation in high-rhenium superalloys, would select 
these two references for teachings to be combined, because neither reference would draw 
that person's attention as being relevant to SRZ in any manner, and particularly to the 
reduction of SRZ formation. The essence of the rejection is to use Olson, which teaches a 
coating approach, and then introduce inconsistent teachings from Schaeffer (see following 
paragraph) because, Schaeffer mentions one alloy that is susceptible to SRZ, although not 
in an SRZ-reduction context. 

Further, Olson and Schaeffer are not properly combined in forming a rejection. 
Olson teaches an approach wherein the aluminum coating does not diffuse into the 
substrate. Schaeffer teaches an approach wherein the aluminum coating diffuses into the 
substrate. MPEP 2143.01 provides that, in constructing a Section 103 rejection, the 
proposed modification cannot render the prior art unsatisfactory for its intended purpose or 
change the principle of operation of a reference. MPEP 2 143.02 requires that, in combining 
the teachings of two references, there must be a reasonable expectation of success in the 
combination. Both of these mandates would be violated in the proposed approach of 
combining the teachings of Olson and Schaeffer, because the coating approaches are 
physically incompatible and inconsistent with each other. 

Olson himself contrasts the behavior of the two types of coatings, see col. 6, lines 
50-62, where experimental evidence is presented that the two types of coatings behave in 
different fashions. 

The Examiner's response is that it is proper to ignore the overall teachings of 
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Schaeffer, and instead to select only a limited portion of the teachings of Schaeffer in a 
piecemeal fashion (final Office Action, page 4, lines 17-21). Such a piecemeal selection is 
clearly hindsight reconstruction. The overall teachings of the Schaeffer reference, which 
are inconsistent with those of Olson when considered in their entirety, must be considered. 

In picking the elements from the references in order to fit the claims, the Examiner 
has cited nothing in the art itself that would support the decision to cite only the helpful 
portions of Schaeffer while ignoring the unhelpful portions. If one combines the teachings 
of these references, why not pick the coating approach of Schaeffer rather than the coating 
approach of Olson? The only reason is that the Examiner is not placing herself into the 
shoes of a person skilled in the art, but into the shoes of one who knows the present 
invention and is seeking to reconstruct that invention by ignoring the portions of the prior 
art that do not support the rejection and in fact teach away from the present invention. This 
approach is not proper. In In re Mercer , 185 USPQ 774, 778 (CCPA 1975), the CCPA 
stated: 

"The relevant portions of a reference include not only those 
teachings which would suggest particular aspects of an invention to one 
having ordinary skill in the art, but also those teachings which would lead 
such a person away from the claimed invention. See In re Lunsford , 53 
CCPA 986, 357 F.2d 380, 148 USPQ 716 (1966)." 

"The Board's approach amounts in substance, to nothing more than a 
hindsight 'reconstruction' of the claimed invention by relying on isolated 
teachings of the prior art without considering the over-all context within 
which those teachings are presented. Without the benefit of appellant's 
disclosure, a person having ordinary skill in the art would not know what 
portions of the disclosure of the reference to consider and what portions to 
disregard as irrelevant, or misleading. See In re Wesslau , 53 CCPA 746, 
353 F.2d 238, 147 USPQ 391 (1965)." 
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The following principle of law applies to all Section 103 rejections. MPEP 2143.03 
provides, "To establish prima facie obviousness of a claimed invention, all claim 
limitations must be taught or suggested by the prior art . In re Rovka , 490 F2d 981, 180 
USPQ 580 (CCPA 1974). All words in a claim must be considered in judging the 
patentability of that claim against the prior art. In re Wilson , 424 F.2d 1382, 1385, 165 
USPQ 494, 496 (CCPA 1970)." [emphasis added] That is, to have any expectation of 
rejecting the claims over a single reference or a combination of references, each limitation 
must be taught somewhere in the applied prior art. If limitations are not found in any of the 
applied prior art, the rejection cannot stand. In this case, the applied prior art references 
clearly do not arguably teach some limitations of the claims. 

Claim 1 recites in part: 

"furnishing a nickel-base superalloy article substrate having a rhenium 

content of not less than about 4.0 percent by weight 

* * * * * 

"wherein a ratio of a thickness of the additive zone to a thickness of the 
diffusion zone is not greater than about 3:1". 

Claim 17 has a similar recitation, but is a method claim. 

Neither reference has any such teaching. Olson reports an observation in one case 
that the inner diffusion zone is approximately half the width of the coating, in the specific 
context of an alloy having less than 4.0 percent rhenium. Specifically, at col. 6, lines 42-55, 
Olsen teaches that an alloy called PWA 1484 was coated with an outwardly diffusing 
aluminide coating, producing "an inner diffusion zone that is approximately half the width 
of the coating." Applicant asks that the Board take judicial notice of the fact that the alloy 
PWA 1484 has a composition containing 3.0 percent by weight rhenium. (For the Board's 
convenience, Applicant attaches a copy of the front page and col. 1-2 of U.S. Patent 
6,589,668, where the composition of PWA 1484 is provided at col. 2, lines 59-63. Other 
patents that may be found in a search of the PTO's patent database are consistent.) PWA 
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1484 is therefore outside the scope of the present claims. The observation of a particular 
ratio of widths in conjunction with an alloy substrate that is outside the limitations of the 
present claims is certainly not a teaching in the present context of "a rhenium content of not 
less than about 4.0 percent by weight", where the problem being addressed is how to reduce 
SRZ formation. 

Claim 2 recites in part: 

"furnishing the nickel-base superalloy article made of the alloy Rene' N6, which has 
a nominal composition in weight percent of about 12.5 percent cobalt, about 4.2 percent 
chromium, about 1 .4 percent molybdenum, about 5.75 percent tungsten, about 5.4 percent 
rhenium, about 7.2 percent tantalum, about 5.75 percent aluminum, about 0.15 percent 
hafnium, about 0.05 percent carbon, about 0.004 percent boron, about 0.01 percent yttrium, 
balance nickel and incidental impurities." 

Olson teaches one nickel-base superalloy, PWA 1484, which has a rhenium content 
of 3.0 weight percent. Schaeffer teaches the use of Rene' N6, but in a completely different 
context of a platinum-aluminide protective coating. Olson specifically teaches against the 
approach used by Schaeffer, see col. 6, line 57-col. 7, line 6. 

Claim 6 recites in part: 

"the ratio of the thickness of the additive zone to the thickness of the 
diffusion zone is from about 0.75:1 to about 1.25:1". 

Neither reference has any such teaching, and the explanation of the rejection never 
asserts that there is such a teaching in the references. 
Claim 7 recites in part: 

"depositing the aluminum-containing coating by a technique selected from the 
group consisting of vapor-phase aluminiding and chemical vapor deposition". 
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Olson teaches the use of tape aluminiding, a different process. 
Claim 10 recites in part: 

"the aluminum-containing coating has substantially no platinum-group 
element therein". 

Claims 11, 13-16, 21, and 25 similarly recite that there is no platinum-group element 
present. This was the preferred situation set forth in the Specification, see for example 
para. [0012] and [0025], where it is explained why Applicant prefers that there is no 
platinum present. Neither reference has any such teaching. In fact, Schaeffer teaches 
directly to the contrary, that the aluminum-containing coating must have platinum therein. 
The title, Abstract, and all of the teachings of Schaeffer absolutely require that platinum be 
present. It is a well-established principle of law that a prima facie case of obviousness may 
not properly be based on a reference which teaches away from the present invention as 
recited in the claims. 

"A reference may be said to teach away when a person of ordinary 
skill, upon reading the reference, would be discouraged from following the 
path set out in the reference, or would be led in a direction divergent from 
the path that was taken by the applicant. In re Sponnoble , 160 USPQ 237 
244 (CCPA 1969).. .As "a useful general rule,".. ."a reference that 'teaches 
away' can not create a prima facie case of obviousness." In re Gurlev , 31 
USPQ2d 1130, 1132 (Fed. Cir. 1994)". 

The Examiner's response on this point of the platinum recitation is twofold. First, it 
is argued that, "Olson also does not include platinum in the coating composition." (Final 
Office Action, page 3, line 4) The fact is that Olson does not mention platinum at all, and 
therefore it has no teaching on this subject. Second, as to Schaeffer, the Examiner is silent- 
-there is no response as to Schaeffer. 

Claim 1 1 has the same recitation as claim 2, but in the context of the absence of 
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platinum. Schaeffer specifically teaches the use of the Rene' N6 in the presence of 
platinum. Olson, the primary reference, teaches only an alloy having 3 weight percent 
rhenium, outside the scope of the present claims. 

Claim 15 has the same recitation as claim 7, but in the context of the absence of 
platinum. Olson teaches the use of tape aluminiding. 

Claim 18 has the same recitation as claim 2, except depending from claim 17. 
Schaeffer specifically teaches the use of the Rene' N6 in the presence of platinum. Olson, 
the primary reference, teaches only an alloy having 3 weight percent rhenium. 

Claim 21 requires the absence of platinum. Schaeffer teaches directly away from 
this limitation. 

Claim 22 recites that the diffusion zone extends inwardly from the original surface. 
Olson and Schaeffer have contrary teachings on this subject, and only by knowing the 
present invention can the present approach be reconstructed in hindsight from these 
references. 

Claim 23 recites, "a ratio of a thickness of the additive zone to a thickness of the 
diffusion zone is not greater than about 3:1", in the context of a rhenium content of not less 
than about 4 weight percent and the absence of platinum as recited in claim 10. As noted 
earlier, Olson's teaching on this subject is in the specific context of the substrate alloy 
having only 3 weight percent rhenium, which is outside the scope of the claims. 

Claim 24 has the same recitation as claim 22, but in the context of an absence of 
platinum. Olson and Schaeffer have contrary teachings on this subject, and only by 
knowing the present invention can the present approach be reconstructed in hindsight from 
these references. Schaeffer requires the presence of platinum. 

Claim 25 recites the absence of platinum, and the Schaeffer specifically requires 
that platinum be present. 

Claim 26 has the same recitation as claim 22. Olson and Schaeffer have contrary 
teachings on this subject, and only by knowing the present invention can the present 
approach be reconstructed in hindsight from these references. 
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The present rejection seeks to perform a hindsight reconstruction based upon 
unrelated references, which is technically unsupported and is legally improper. The case 
authority and the MPEP provide guidance on this point. The present rejection is a Section 
103 combination rejection. It is well established that a proper Section 103 combination 
rejection requires more than just finding in the references the elements recited in the claim 
(but which was not done here). To reach a proper teaching of an article or process through 
a combination of references, there must be stated an objective motivation to combine the 
teachings of the references, not a hindsight rationalization in light of the disclosure of the 
specification being examined. MPEP 2143 and 2143.01 . See also, for example, In re Fine , 
5 USPQ2d 1596, 1598 (at headnote 1) (Fed.Cir. 1988), In re Laskowski , 10USPQ2d 1397, 
1398 (Fed.Cir. 1989), W.L. Gore & Associates v. Garlock, Inc. , 220USPQ 303, 311-313 
(Fed. Cir., 1983), and Ex parte Levengood , 28 USPQ2d 1300 (Board of Appeals and 
Interferences, 1993); Ex parte Chicago Rawhide Manufacturing Co. , 223 USPQ 351 (Board 
of Appeals 1984). As stated in In re Fine at 5 USPQ2d 1598: 

"The PTO has the burden under section 103 to establish a prima facie case 
of obviousness, [citation omitted] It can satisfy this burden only by 
showing some objective teaching in the prior art or that knowledge 
generally available to one of ordinary skill in the art would lead that 
individual to combine the relevant teachings of the references." 

And,at5USPQ2dl600: 

"One cannot use hindsight reconstruction to pick and choose among isolated 
disclosures in the prior art to deprecate the claimed invention." 

Following this authority, the MPEP states that the examiner must provide such an 
objective basis for combining the teachings of the applied prior art. In constructing such 
rejections, MPEP 2 143.01 provides specific instructions as to what must be shown in order 
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to extract specific teachings from the individual references: 

"Obviousness can only be established by combining or modifying 

the teachings of the prior art to produce the claimed invention when there is 

some teaching, suggestion, or motivation to do so found either in the 

references themselves or in the knowledge generally available to one of 

ordinary skill in the art. In re Fine , 837 F.2d 1071, 5 USPQ2d 1596 (Fed. 

Cir. 1988); In re Jones , 958 F.2d 347, 21 USPQ2d 1941 (Fed. Cir. 1992)." 

***** 

"The mere fact that references can be combined or modified does 

not render the resultant combination obvious unless the prior art also 

suggests the desirability of the combination." In re Mills , 916 F.2d 680, 16 

USPQ2d 1430 (Fed. Cir. 1990)." 

***** 

"A statement that modifications of the prior art to meet the claimed 
invention would have been 'well within the ordinary skill of the art at the 
time the claimed invention was made' because the references relied upon 
teach that all aspects of the claimed invention were individually known in 
the art is not sufficient to establish a prima facie case of obviousness 
without some objective reason to combine the teachings of the references. 
Ex parte Levengood , 28 USPQ2d 1300 (Bd.Pat.App. & Inter. 1993)." 

Here, there is set forth no objective basis for combining the teachings of the 
references in the manner used by this rejection, and selecting the helpful portions from each 
reference while ignoring the unhelpful portions. An objective basis is one set forth in the 
art or which can be established by a declaration, not one that can be developed in light of 
the present disclosure. The rationale urged in the explanation of the rejection is found only 
in the present application, not in any of the references! No rationale is provided for 
combining the teachings of references that deal with different substrates, different coatings 
(one with platinum and one without platinum), and different diffusion types for the coatings 
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(inward versus outward). 

Issue 2. Are claims 3 and 12 properly rejected under 35 U.S.C. §103 over Olson 
and Schaeffer, and further in view of Murphy U.S. Patent 5,953,353? 

These claims incorporate the limitations of their parent claims, which are not 
properly taught by the combination of Olson and Schaeffer. Murphy adds nothing in this 
regard. 

Murphy, unlike Olson and Schaeffer, does deal with the avoidance of SRZ. 
However, Murphy teaches an entirely different approach. In Murphy, the alloy is heat 
treated to achieve a RE A value of no great than 40 percent. If the teachings of Murphy are 
combined with those of Olson and Schaeffer, then the resulting combination of teachings 
must ensure that REA is no greater than 40 percent. There is no showing that the 
approaches of the other two references are consistent with this requirement. 

Each of claims 3 and 12 recites in part: 

"the step of depositing is performed without any intermediate cold working 
of the surface of the article substrate". 

Murphy teaches directly to the contrary, that the surface is given an intermediate 
cold work before the depositing, see col. 4, line 36-col. 5, line 4. "Grit blasting", discussed 
at col. 4, lines 49 and 52, performed at intermediate steps during the deposition operation, 
is a cold working of the substrate surface. 

Claim 12 depends from claim 10, which recites the absence of platinum. Schaeffer 
and Murphy both teach directly to the contrary, by teaching the presence of platinum (Title, 
Abstract, entire text of Schaeffer; col. 4, line 36-col 5, line 4, and col. 6, lines 22-35, and 
claim 4 of Murphy). The Examiner had no response on this point. 
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Summary and Conclusion 



The present rejections are based on two references that do not deal at all with the 
problem that was addressed and solved by the present approach, specifically the reduction 
of SRZ formation in high-rhenium nickel-base superalloys. There is no explanation 
associated with the rejections why a person of ordinary skill in the art, seeking to solve the 
SRZ problem in high-rhenium nickel-base superalloys, would look to references that do not 
deal with this subject at all. The references have inconsistent teaching as well. Nor do the 
references teach the claim limitations. 

If one thinks about it, does it really make sense that a person of ordinary skill, 
seeking to reduce SRZ formation in high-rhenium nickel-base superalloys, would look to 
references that do not deal with this subject at all. In the case of Olson, the reference does 
not even deal with the high-rhenium class of nickel-base superalloys. 

Applicant asks that the Board reverse these rejections. 



Respectfully submitted, 

McNees Wallace & Nurick LLC 




Dated: February 2, 2004 



Carmen Santa Maria 
Reg. No. 33,453 



100 Pine Street 
P.O. Box 1166 
Harrisburg, PA 17108-1166 



Tel.: (717) 237-5226 
Fax: (7 17) 237-5300 



Attorney for Applicant 
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APPENDIX 
Clean Copy of Appealed Claims 

1 . A method for preparing a coated superalloy article, comprising the steps of 
furnishing a nickel-base superalloy article substrate having a rhenium content of not 

less than about 4.0 percent by weight; thereafter 

depositing an aluminum-containing coating onto a surface of the article substrate, 
the aluminum-containing coating including 

an additive zone having an average aluminum content of not greater than 
about 27 percent by weight, and 

a diffusion zone of interdiffusion with the article substrate, 
wherein a ratio of a thickness of the additive zone to a thickness of the diffusion zone is not 
greater than about 3:1. 

2. The method of claim 1 , wherein the step of furnishing includes the steps of 
furnishing the nickel-base superalloy article made of the alloy Rene' N6, which has 

a nominal composition in weight percent of about 12.5 percent cobalt, about 4.2 percent 
chromium, about 1 .4 percent molybdenum, about 5.75 percent tungsten, about 5.4 percent 
rhenium, about 7.2 percent tantalum, about 5.75 percent aluminum, about 0.15 percent 
hafnium, about 0.05 percent carbon, about 0.004 percent boron, about 0.01 percent yttrium, 
balance nickel and incidental impurities. 

3. The method of claim 1, wherein the step of furnishing includes the step of 
stress relieving the article substrate, and the step of depositing is performed without 

any intermediate cold working of the surface of the article substrate. 

4. The method of claim 1, wherein the step of furnishing includes the step of 
furnishing the nickel-base superalloy article substrate in the form of a component of 
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a gas turbine engine. 

5. The method of claim 1, wherein the step of furnishing includes the step of 
furnishing the nickel-base superalloy article substrate in the form of a gas turbine 

blade. 

6. The method of claim 1, wherein the ratio of the thickness of the additive 
zone to the thickness of the diffusion zone is from about 0.75:1 to about 1.25:1. 

7. The method of claim 1 , wherein the step of depositing includes the step of 
depositing the aluminum-containing coating by a technique selected from the group 

consisting of vapor-phase aluminiding and chemical vapor deposition. 

8. The method of claim 1 , wherein the step of depositing includes the step of 
heating the article substrate to a temperature of from about 1925°F to about 2000°F. 

9. The method of claim 1, wherein the average aluminum content of the 
additive zone is from about 22 to about 27 percent by weight. 

10. A method for preparing a coated superalloy article, comprising the steps of 
furnishing a nickel-base superalloy article substrate having a rhenium content of not 

less than about 4.0 percent by weight; thereafter 

depositing an aluminum-containing coating onto a surface of the article substrate at 
a temperature of from about 1925°F to about 2000°F, the aluminum-containing coating 
including 

an additive zone having an average aluminum content of not greater than 
about 27 percent by weight, and 

a diffusion zone of interdiffusion with the article substrate, wherein the 
aluminum-containing coating has substantially no platinum-group element therein. 
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1 1 . The method of claim 1 0, wherein the step of furnishing includes the steps of 
furnishing the nickel-base superalloy article made of the alloy Rene' N6, which has 

a nominal composition in weight percent of about 12.5 percent cobalt, about 4.2 percent 
chromium, about 1.4 percent molybdenum, about 5.75 percent tungsten, about 5.4 percent 
rhenium, about 7.2 percent tantalum, about 5.75 percent aluminum, about 0.15 percent 
hafnium, about 0.05 percent carbon, about 0.004 percent boron, about 0.01 percent yttrium, 
balance nickel and incidental impurities. 

12. The method of claim 1 0, wherein the step of furnishing includes the step of 
stress relieving the article substrate, and the step of depositing is performed without 

any intermediate cold working of the surface of the article substrate. 

1 3 . The method of claim 1 0, wherein the step of furnishing includes the step of 
furnishing the nickel-base superalloy article substrate in the form of a component of 

a gas turbine engine. 

14. The method of claim 1 0, wherein the step of furnishing includes the step of 
furnishing the nickel-base superalloy article substrate in the form of a gas turbine 

blade. 

1 5 . The method of claim 1 0, wherein the step of depositing includes the step of 
depositing the aluminum-containing coating by a technique selected from the group 

consisting of vapor-phase aluminiding and chemical vapor deposition. 

16. The method of claim 10, wherein the average aluminum content of the 
additive zone is from about 22 to about 27 percent by weight. 

17. A coated superalloy article comprising 
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a nickel-base superalloy article substrate having a rhenium content of not less than 
about 4.0 percent by weight; and 

an aluminum-containing coating at a surface of the article substrate, the aluminum- 
containing coating including 

an additive zone having an average aluminum content of not greater than 
about 27 percent by weight, and 

a diffusion zone of interdiffusion with the article substrate, 
wherein a ratio of a thickness of the additive zone to a thickness of the diffusion zone is not 
greater than about 3:1. 

18. The article of claim 1 7, wherein the nickel-base superalloy article is made of 
the alloy Rene' N6, which has a nominal composition in weight percent of about 12.5 
percent cobalt, about 4.2 percent chromium, about 1.4 percent molybdenum, about 5.75 
percent tungsten, about 5.4 percent rhenium, about 7.2 percent tantalum, about 5.75 percent 
aluminum, about 0.15 percent hafnium, about 0.05 percent carbon, about 0.004 percent 
boron, about 0.01 percent yttrium, balance nickel and incidental impurities. 

19. The article of claim 1 7, wherein the article substrate is a component of a gas 
turbine engine. 

20. The article of claim 1 7, wherein the article substrate is a gas turbine blade. 

21. The method of claim 1, wherein the step of depositing the aluminum- 
containing coating includes the step of 

depositing the aluminum-containing coating having substantially no platinum-group 
element therein, 

22. The method of claim 1, wherein the step of depositing the aluminum- 
containing coating includes the step of 

depositing the aluminum-containing coating such that the diffusion zone extends 
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inwardly into the substrate from an original surface of the substrate. 

23. The method of claim 10, wherein the step of depositing the aluminum- 
containing coating includes the step of 

depositing the aluminum-containing coating wherein a ratio of a thickness of the 
additive zone to a thickness of the diffusion zone is not greater than about 3:1 . 

24. The method of claim 10, wherein the step of depositing the aluminum- 
containing coating includes the step of 

depositing the aluminum-containing coating such that the diffusion zone extends 
inwardly into the substrate from an original surface of the substrate. 

25. The article of claim 17, wherein the aluminum-containing coating has 
substantially no platinum-group element therein. 

26. The article of claim 1 7, wherein the diffusion zone extends inwardly into the 
substrate from an original surface of the substrate. 
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Status of Claims 

Claims 1-20 were filed. During prosecution, claim 10 was amended, and new 
claims 21-26 were added. Claims 1-26 are finally rejected, and their rejections are 
appealed. 

A clean copy of the appealed claims is found in the Appendix hereto. 

Status of Amendments 
No amendment was filed in response to the final rejection. 

Summary of Invention 

The present invention deals with avoiding the formation of Secondary Reaction 
Zone (SRZ) in nickel-base superalloys having not less than about 4 weight percent rhenium 
(para. [0001] and para. [0005]-[0009]). (All references to "para." are to paragraph numbers 
in the Specification). SRZ forms when such a high-rhenium superalloy substrate is coated 
with an aluminum-rich protective layer, and the aluminum is interdiffused with the 
substrate (para. [0004]-[0005], para. [0027], Figure 5) during service. The SRZ embrittles 
the substrate to a depth of as much as 0.010 inch (para. [0006]). This embrittling effect is a 
serious concern where the thickness of the substrate is small, on the order of 0.020-0.060, 
as is usually the case for the thin-walled portion of an internally cooled gas turbine blade 
(para. [0006]). 

The present approach reduces, and desirably eliminates, the SRZ by depositing an 
aluminum-containing coating onto a surface of the substrate, where the aluminum- 
containing coating includes an additive zone having an average aluminum content of not 
greater than about 27 percent by weight, and a diffusion zone of interdiffusion with the 
article substrate. A ratio of a thickness of the additive zone to a thickness of the diffusion 
zone is not greater than about 3:1. The relative low aluminum content of the additive zone 
and the relatively small thickness of the additive zone, as compared with that of the 
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diffusion zone, combines to produce the desired reduced incidence of SRZ. The relation of 
the additive zone 56 and the diffusion zone 58 may be seen in Figure 4. The additive zone 
56 comprises the aluminum that is deposited upon the surface 52 of the substrate 50. The 
diffusion zone 58 is the zone formed by the interdiffusion of the aluminum originally in the 
additive zone 56 with the high-rhenium nickel-base superalloy of the substrate 50. 

Issues 

1. Are claims 1, 2, 4-1 1, and 13-20 properly rejected under 35 U.S.C. § 103 
over Olson U.S. Patent 6,045,863 in view of Schaeffer U.S. Patent 6,066,405? 

2. Are claims 3 and 12 properly rejected under 35 U.S.C. § 103 over Olson and 
Schaeffer, and further in view of Murphy U.S. Patent 5,953,353? 

Grouping of Claims 

The claims do not stand or fall together, except as stated next. 

As to Issue 1, claims 4, 5, 8, and 9 stand or fall with claim 1 . 

As to Issue 1, claims 13, 14, and 16 stand or fall with claim 10. 

As to Issue 1, claims 19 and 20 stand or fall with claim 17. 

The arguments as to individual claims are presented in the following section. 

Argument 

Issue 1. Are claims 1,2,4-11, and 13-20 properly rejected under 35 U.S.C. § 103 
xrver Olson U.S. Patent 6,045,863 in view of Schaeffer U.S. Patent 6,066,405. 

Both references are nonanalogous art. Stated alternatively, both references are not 
within the scope and content of the prior art that may be used in forming a Section 103 
rejection. Their teachings are therefore not properly utilized in forming the rejection. To 
be analogous art and properly used in forming a Section 1 03 rejection, a reference must be 
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concerned with the same problem as another reference and the claims which are being 
addressed. See, for example, Medtronic, Inc. v. Cardiac Pacemaker, Inc. , 220 USPQ 97, 
104 (Fed. Cir. 1983), stating: "Faced with a rate-limiting problem, one of ordinary skill in 
the art would look to the solutions of others faced with rate-limiting problems." 

In the present case, the inventors were concerned with reducing SRZ in high- 
rhenium alloys, see paragraphs [0005]-[0008] of the present Specification. There is no 
mention in either reference of the SRZ problem, and no suggestion that the respective 
approaches would have any beneficial effect on reducing SRZ formation. No person of 
ordinary skill, seeking to reduce SRZ formation in high-rhenium superalloys, would select 
these two references for teachings to be combined, because neither reference would draw 
that person's attention as being relevant to SRZ in any manner, and particularly to the 
reduction of SRZ formation. The essence of the rejection is to use Olson, which teaches a 
coating approach, and then introduce inconsistent teachings from Schaeffer (see following 
paragraph) because, Schaeffer mentions one alloy that is susceptible to SRZ, although not 
in an SRZ-reduction context. 

Further, Olson and Schaeffer are not properly combined in forming a rejection. 
Olson teaches an approach wherein the aluminum coating does not diffuse into the 
substrate. Schaeffer teaches an approach wherein the aluminum coating diffuses into the 
substrate. MPEP 2143.01 provides that, in constructing a Section 103 rejection, the 
proposed modification cannot render the prior art unsatisfactory for its intended purpose or 
change the principle of operation of a reference. MPEP 2143.02 requires that, in combining 
the teachings of two references, there must be a reasonable expectation of success in the 
combination. Both of these mandates would be violated in the proposed approach of 
combining the teachings of Olson and Schaeffer, because the coating approaches are 
physically incompatible and inconsistent with each other. 

Olson himself contrasts the behavior of the two types of coatings, see col. 6, lines 
50-62, where experimental evidence is presented that the two types of coatings behave in 
different fashions. 

The Examiner's response is that it is proper to ignore the overall teachings of 
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Schaeffer, and instead to select only a limited portion of the teachings of Schaeffer in a 
piecemeal fashion (final Office Action, page 4, lines 17-21). Such a piecemeal selection is 
clearly hindsight reconstruction. The overall teachings of the Schaeffer reference, which 
are inconsistent with those of Olson when considered in their entirety, must be considered. 

In picking the elements from the references in order to fit the claims, the Examiner 
has cited nothing in the art itself that would support the decision to cite only the helpful 
portions of Schaeffer while ignoring the unhelpful portions. If one combines the teachings 
of these references, why not pick the coating approach of Schaeffer rather than the coating 
approach of Olson? The only reason is that the Examiner is not placing herself into the 
shoes of a person skilled in the art, but into the shoes of one who knows the present 
invention and is seeking to reconstruct that invention by ignoring the portions of the prior 
art that do not support the rejection and in fact teach away from the present invention. This 
approach is not proper. In In re Mercer/ 185 USPQ 774, 778 (CCPA 1975), the CCPA 
stated: 

"The relevant portions of a reference include not only those 
teachings which would suggest particular aspects of an invention to one 
having ordinary skill in the art, but also those teachings which would lead 
such a person away from the claimed invention. See In re Lunsford , 53 
CCPA 986, 357 F.2d 380, 148 USPQ 716 (1966)/' 

"The Board's approach amounts in substance, to nothing more than a 
hindsight 'reconstruction 1 of the claimed invention by relying on isolated 
teachings of the prior art without considering the over-all context within 
which those teachings are presented. Without the benefit of appellant's 
disclosure, a person having ordinary skill in the art would not know what 
portions of the disclosure of the reference to consider and what portions to 
disregard as irrelevant, or misleading. See In re Wesslau . 53 CCPA 746, 
353 F.2d 238, 147 USPQ 391 (1965)." 
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The following principle of law applies to all Section 103 rejections. MPEP 2143.03 
provides, "To establish prima facie obviousness of a claimed invention, all claim 
limitations must be taught or suggested by the prior art . In re Royka , 490 F2d 981, 180 
USPQ 580 (CCPA 1974). All words in a claim must be considered in judging the 
patentability of that claim against the prior art. In re Wilson , 424 F.2d 1382, 1385, 165 
USPQ 494, 496 (CCPA 1970)." [emphasis added] That is, to have any expectation of 
rejecting the claims over a single reference or a combination of references, each limitation 
must be taught somewhere in the applied prior art. If limitations are not found in any of the 
applied prior art, the rejection cannot stand. In this case, the applied prior art references 
clearly do not arguably teach some limitations of the claims. 

Claim 1 recites in part: 

"furnishing a nickel-base superalloy article substrate having a rhenium 
content of not less than about 4.0 percent by weight 

"wherein a ratio of a thickness of the additive zone to a thickness of the 
diffusion zone is not greater than about 3:1". 

Claim 17 has a similar recitation, but is a method claim. 

Neither reference has any such teaching. Olson reports an observation in one case 
that the inner diffusion zone is approximately half the width of the coating, in the specific 
context of an alloy having less than 4.0 percent rhenium. Specifically, at col. 6, lines 42-55, 
Olsen teaches that an alloy called PWA 1484 was coated with an outwardly diffusing 
"aluminide coating, producing "an inner diffusion zone that is approximately half the width 
of the coating." Applicant asks that the Board take judicial notice of the fact that the alloy 
PWA 1484 has a composition containing 3.0 percent by weight rhenium. (For the Board's 
convenience, Applicant attaches a copy of the front page and col. 1-2 of U.S. Patent 
6,589,668, where the composition of PWA 1484 is provided at col. 2, lines 59-63. Other 
patents that may be found in a search of the PTO's patent database are consistent.) PWA 
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1484 is therefore outside the scope of the present claims. The observation of a particular 
ratio of widths in conjunction with an alloy substrate that is outside the limitations of the 
present claims is certainly not a teaching in the present context of "a rhenium content of not 
less than about 4.0 percent by weight", where the problem being addressed is how to reduce 
SRZ formation. 

Claim 2 recites in part: 

"furnishing the nickel-base superalloy article made of the alloy Rene' N6, which has 
a nominal composition in weight percent of about 12.5 percent cobalt, about 4.2 percent 
chromium, about 1 .4 percent molybdenum, about 5.75 percent tungsten, about 5.4 percent 
rhenium, about 7.2 percent tantalum, about 5.75 percent aluminum, about 0.15 percent 
hafnium, about 0.05 percent carbon, about 0.004 percent boron, about 0.01 percent yttrium, 
balance nickel and incidental impurities." 

Olson teaches one nickel-base superalloy, PWA 1484, which has a rhenium content 
of 3.0 weight percent. Schaeffer teaches the use of Rene' N6, but in a completely different 
context of a platinum-aluminide protective coating. Olson specifically teaches against the 
approach used by Schaeffer, see col. 6, line 57-col. 7, line 6. 

Claim 6 recites in part: 

"the ratio of the thickness of the additive zone to the thickness of the 
diffusion zone is from about 0.75:1 to about 1.25:1". 

Neither reference has any such teaching, and the explanation of the rejection never 
asserts that there is such a teaching in the references. 
Claim 7 recites in part: 

"depositing the aluminum-containing coating by a technique selected from the 
group consisting of vapor-phase aluminiding and chemical vapor deposition". 
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Olson teaches the use of tape aluminiding, a different process. 
Claim 10 recites in part: 

"the aluminum-containing coating has substantially no platinum-group 
element therein". 

Claims 11, 13-16, 21, and 25 similarly recite that there is no platinum-group element 
present. This was the preferred situation set forth in the Specification, see for example 
para. [0012] and [0025], where it is explained why Applicant prefers that there is no 
platinum present. Neither reference has any such teaching. In fact, Schaeffer teaches 
directly to the contrary, that the aluminum-containing coating must have platinum therein. 
The title, Abstract, and all of the teachings of Schaeffer absolutely require that platinum be 
present. It is a well-established principle of law that a prima facie case of obviousness may 
not properly be based on a reference which teaches away from the present invention as 
recited in the claims. 

"A reference may be said to teach away when a person of ordinary 
skill, upon reading the reference, would be discouraged from following the 
path set out in the reference, or would be led in a direction divergent from 
the path that was taken by the applicant. In re Sponnoble , 160 USPQ 237 
244 (CCPA 1969).. .As "a useful general rule,"., "a reference that 'teaches 
away 5 can not create a prima facie case of obviousness." In re Gurley, 3 1 
USPQ2d 1 130, 1 132 (Fed. Cir. 1994)". 

The Examiner's response on this point of the platinum recitation is twofold. First, it 
is argued that, "Olson also does not include platinum in the coating composition." (Final 
Office Action, page 3, line 4) The fact is that Olson does not mention platinum at all, and 
therefore it has no teaching on this subject. Second, as to Schaeffer, the Examiner is silent- 
-there is no response as to Schaeffer. 

Claim 1 1 has the same recitation as claim 2, but in the context of the absence of 
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platinum. Schaeffer specifically teaches the use of the Rene' N6 in the presence of 
platinum. Olson, the primary reference, teaches only an alloy having 3 weight percent 
rhenium, outside the scope of the present claims. 

Claim 15 has the same recitation as claim 7, but in the context of the absence of 
platinum. Olson teaches the use of tape aluminiding. 

Claim 18 has the same recitation as claim 2, except depending from claim 17. 
Schaeffer specifically teaches the use of the Rene' N6 in the presence of platinum. Olson, 
the primary reference, teaches only an alloy having 3 weight percent rhenium. 

Claim 21 requires the absence of platinum. Schaeffer teaches directly away from 
this limitation. 

Claim 22 recites that the diffusion zone extends inwardly from the original surface. 
Olson and Schaeffer have contrary teachings on this subject, and only by knowing the 
present invention can the present approach be reconstructed in hindsight from these 
references. 

Claim 23 recites, "a ratio of a thickness of the additive zone to a thickness of the 
diffusion zone is not greater than about 3:1", in the context of a rhenium content of not less 
than about 4 weight percent and the absence of platinum as recited in claim 10. As noted 
earlier, Olson's teaching on this subject is in the specific context of the substrate alloy 
having only 3 weight percent rhenium, which is outside the scope of the claims. 

Claim 24 has the same recitation as claim 22, but in the context of an absence of 
platinum. Olson and Schaeffer have contrary teachings on this subject, and only by 
knowing the present invention can the present approach be reconstructed in hindsight from 
these references. Schaeffer requires the presence of platinum. 

Claim 25 recites the absence of platinum, and the Schaeffer specifically requires 
that platinum be present. 

Claim 26 has the same recitation as claim 22. Olson and Schaeffer have contrary 
teachings on this subject, and only by knowing the present invention can the present 
approach be reconstructed in hindsight from these references. 
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The present rejection seeks to perform a hindsight reconstruction based upon 
unrelated references, which is technically unsupported and is legally improper. The case 
authority and the MPEP provide guidance on this point. The present rejection is a Section 
103 combination rejection. It is well established that a proper Section 103 combination 
rejection requires more than just finding in the references the elements recited in the claim 
(but which was not done here). To reach a proper teaching of an article or process through 
a combination of references, there must be stated an objective motivation to combine the 
teachings of the references, not a hindsight rationalization in light of the disclosure of the 
specification being examined. MPEP2143 and2143.01. See also, for example, In re Fine , 
5USPQ2d 1596, 1598 (atheadnote l)(Fed.Cir. 1988), In re Laskowski 10USPQ2d 1397, 
1398 (Fed.Cir. 1989), W.L. Gore & Associates v. Garlock. Inc. . 220 USPQ 303, 311-313 
(Fed. Cir., 1983), and Ex parte Levengood. 28 USPQ2d 1300 (Board of Appeals and 
Interferences, 1993); Ex parte Chicago Rawhide Manufacturing Co.. 223 USPQ 351 (Board 
of Appeals 1984). As stated in In re Fine at 5 USPQ2d 1598: 

"The PTO has the burden under section 103 to establish a prima facie case 
. of obviousness, [citation omitted] It can satisfy this burden only by 
showing some objective teaching in the prior art or that knowledge 
generally available to one of ordinary skill in the art would lead that 
individual to combine the relevant teachings of the references." 

And,at5USPQ2dl600: 

"One cannot use hindsight reconstruction to pick and choose among isolated 
disclosures in the prior art to deprecate the claimed invention." 

Following this authority, the MPEP states that the examiner must provide such an 
objective basis for combining the teachings of the applied prior art. In constructing such 
rejections, MPEP 2143.01 provides specific instructions as to what must be shown in order 
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to extract specific teachings from the individual references: 

"Obviousness can only be established by combining or modifying 

the teachings of the prior art to produce the claimed invention when there is 

some teaching, suggestion, or motivation to do so found either in the 

references themselves or in the knowledge generally available to one of 

ordinary skill in the art. In re Fine , 837 F.2d 1071, 5 USPQ2d 1596 (Fed. 

Cir. 1988); In re Jones , 958 F.2d 347, 21 USPQ2d 1941 (Fed. Cir. 1992)." 

* * * * * 

"The mere fact that references can be combined or modified does 
not render the resultant combination obvious unless the prior art also 
suggests the desirability of the combination." In re Mills , 916 F.2d 680, 16 
USPQ2d 1430 (Fed. Cir. 1990)." 

5j< jfC j|C }jc *fj 

"A statement that modifications of the prior art to meet the claimed 
invention would have been 'well within the ordinary skill of the art at the 
time the claimed invention was made' because the references relied upon 
teach that all aspects of the claimed invention were individually known in 
the art is not sufficient to establish a prima facie case of obviousness 
without some objective reason to combine the teachings of the references. 
Ex parte Levengood , 28 USPQ2d 1300 (Bd.Pat.App. & Inter. 1993)." 

Here, there is set forth no objective basis for combining the teachings of the 
references in the manner used by this rejection, and selecting the helpful portions from each 
reference while ignoring the unhelpful portions. An objective basis is one set forth in the 
art or which can be established by a declaration, not one that can be developed in light of 
the present disclosure. The rationale urged in the explanation of the rejection is found only 
in the present application, not in any of the references! No rationale is provided for 
combining the teachings of references that deal with different substrates, different coatings 
(one with platinum and one without platinum), and different diffusion types for the coatings 
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(inward versus outward). 

Issue 2. Are claims 3 and 12 properly rejected under 35 U.S.C. §103 over Olson 
and Schaeffer, and further in view of Murphy U.S. Patent 5,953,353? 

These claims incorporate the limitations of their parent claims, which are not 
properly taught by the combination of Olson and Schaeffer. Murphy adds nothing in this 
regard. 

Murphy, unlike Olson and Schaeffer, does deal with the avoidance of SRZ. 
However, Murphy teaches an entirely different approach. In Murphy, the alloy is heat 
treated to achieve a RE A value of no great than 40 percent. If the teachings of Murphy are 
combined with those of Olson and Schaeffer, then the resulting combination of teachings 
must ensure that REA is no greater than 40 percent. There is no showing that the 
approaches of the other two references are consistent with this requirement. 

Each of claims 3 and 12 recites in part: 

"the step of depositing is performed without any intermediate cold working 
of the surface of the article substrate". 

Murphy teaches directly to the contrary, that the surface is given an intermediate 
cold work before the depositing, see col. 4, line 36-col. 5, line 4. "Grit blasting", discussed 
at col. 4, lines 49 and 52, performed at intermediate steps during the deposition operation, 
is a cold working of the substrate surface. 

_ Claim 12 depends from claim 10, which recites the absence of platinum. Schaeffer 
and Murphy both teach directly to the contrary, by teaching the presence of platinum (Title, 
Abstract, entire text of Schaeffer; col. 4, line 36-col 5, line 4, and col. 6, lines 22-35, and 
claim 4 of Murphy). The Examiner had no response on this point. 
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Summary and Conclusion 



The present rejections are based on two references that do not deal at all with the 
problem that was addressed and solved by the present approach, specifically the reduction 
of SRZ formation in high-rhenium nickel-base superalloys. There is no explanation 
associated with the rejections why a person of ordinary skill in the art, seeking to solve the 
SRZ problem in high-rhenium nickel-base superalloys, would look to references that do not 
deal with this subject at all. The references have inconsistent teaching as well. Nor do the 
references teach the claim limitations. 

If one thinks about it, does it really make sense that a person of ordinary skill, 
seeking to reduce SRZ formation in high-rhenium nickel-base superalloys, would look to 
references that do not deal with this subject at all. In the case of Olson, the reference does 
not even deal with the high-rhenium class of nickel-base superalloys. 

Applicant asks that the Board reverse these rejections. 



Respectfully submitted, 

McNees Wallace & Nurick LLC 




Dated: February 2, 2004 



Carmen Santa Maria 
Reg. No. 33,453 



100 Pine Street 
P.O. Box 1166 
Harrisburg, PA 17108-1166 



Tel.: (717) 237-5226 
Fax: (717) 237-5300 
Attorney for Applicant 
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APPENDIX 
Clean Copy of Appealed Claims 

1 . A method for preparing a coated superalloy article, comprising the steps of 
furnishing a nickel-base superalloy article substrate having a rhenium content of not 

less than about 4.0 percent by weight; thereafter 

depositing an aluminum-containing coating onto a surface of the article substrate, 
the aluminum-containing coating including 

an additive zone having an average aluminum content of not greater than 
about 27 percent by weight, and 

a diffusion zone of interdiffiision with the article substrate, 
wherein a ratio of a thickness of the additive zone to a thickness of the diffusion zone is not 
greater than about 3:1. 

2. The method of claim 1 , wherein the step of furnishing includes the steps of 
furnishing the nickel-base superalloy article made of the alloy Rene' N6, which has 

a nominal composition in weight percent of about 12.5 percent cobalt, about 4.2 percent 
chromium, about 1 .4 percent molybdenum, about 5.75 percent tungsten, about 5.4 percent 
rhenium, about 7.2 percent tantalum, about 5.75 percent aluminum, about 0.15 percent 
hafnium, about 0.05 percent carbon, about 0.004 percent boron, about 0.01 percent yttrium, 
balance nickel and incidental impurities. 

3. The method of claim 1, wherein the step of furnishing includes the step of 
stress relieving the article substrate, and the step of depositing is performed without 

any intermediate cold working of the surface of the article substrate. 

4. The method of claim 1, wherein the step of furnishing includes the step of 
furnishing the nickel-base superalloy article substrate in the form of a component of 
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a gas turbine engine. 

5. The method of claim 1, wherein the step of furnishing includes the step of 
furnishing the nickel-base superalloy article substrate in the form of a gas turbine 

blade. 

6. The method of claim 1, wherein the ratio of the thickness of the additive 
zone to the thickness of the diffusion zone is from about 0.75:1 to about. 1.25:1. 

7. The method of claim 1, wherein the step of depositing includes the step of 
depositing the aluminum-containing coating by a technique selected from the group 

consisting of vapor-phase aluminiding and chemical vapor deposition. 

8. The method of claim 1, wherein the step of depositing includes the step of 
heating the article substrate to a temperature of from about 1925°F to about 2000°F. 

9. The method of claim 1, wherein the average aluminum content of the 
additive zone is from about 22 to about 27 percent by weight. 

10. A method for preparing a coated superalloy article, comprising the steps of 
furnishing a nickel-base superalloy article substrate having a rhenium content of not 

less than about 4.0 percent by weight; thereafter 

depositing an aluminum-containing coating onto a surface of the article substrate at 
a temperature of from about 1925°F to about 2000°F, the aluminum-containing coating 
including 

an additive zone having an average aluminum content of not greater than 
about 27 percent by weight, and 

a diffusion zone of interdiffusion with the article substrate, wherein the 
aluminum-containing coating has substantially no platinum-group element therein. 
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1 1 . The method of claim 1 0, wherein the step of furnishing includes the steps of 
furnishing the nickel-base superalloy article made of the alloy Rene' N6, which has 

a nominal composition in weight percent of about 12.5 percent cobalt, about 4.2 percent 
chromium, about 1 .4 percent molybdenum, about 5.75 percent tungsten, about 5.4 percent 
rhenium, about 7.2 percent tantalum, about 5.75 percent aluminum, about 0.15 percent 
hafnium, about 0.05 percent carbon, about 0.004 percent boron, about 0.01 percent yttrium, 
balance nickel and incidental impurities. 

12. The method of claim 1 0, wherein the step of furnishing includes the step of 
stress relieving the article substrate, and the step of depositing is performed without 

any intermediate cold working of the surface of the article substrate. 

1 3 . The method of claim 1 0, wherein the step of furnishing includes the step of 
furnishing the nickel-base superalloy article substrate in the form of a component of 

a gas turbine engine. 

14. The method of claim 1 0, wherein the step of furnishing includes the step of 
furnishing the nickel-base superalloy article substrate in the form of a gas turbine 

blade. 

1 5 . The method of claim 1 0, wherein the step of depositing includes the step of 
depositing the aluminum-containing coating by a technique selected from the group 

consisting of vapor-phase aluminiding and chemical vapor deposition. 

16. The method of claim 10, wherein the average aluminum content of the 
additive zone is from about 22 to about 27 percent by weight. 

17. A coated superalloy article comprising 
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a nickel-base superalloy article substrate having a rhenium content of not less than 
about 4.0 percent by weight; and 

an aluminum-containing coating at a surface of the article substrate, the aluminum- 
containing coating including 

an additive zone having an average aluminum content of not greater than 
about 27 percent by weight, and 

a diffusion zone of interdiffusion with the article substrate, 
wherein a ratio of a thickness of the additive zone to a thickness of the diffusion zone is not 
greater than about 3:1. 

1 8. The article of claim 1 7, wherein the nickel-base superalloy article is made of 
the alloy Rene' N6, which has a nominal composition in weight percent of about 12.5 
percent cobalt, about 4.2 percent chromium, about 1.4 percent molybdenum, about 5.75 
percent tungsten, about 5.4 percent rhenium, about 7.2 percent tantalum, about 5.75 percent 
aluminum, about 0.15 percent hafnium, about 0.05 percent carbon, about 0.004 percent 
boron, about 0.01 percent yttrium, balance nickel and incidental impurities. 

1 9. The article of claim 1 7, wherein the article substrate is a component of a gas 
turbine engine. 

20. The article of claim 1 7, wherein the article substrate is a gas turbine blade. 

21. The method of claim 1, wherein the step of depositing the aluminum- 
containing coating includes the step of 

depositing the aluminum-containing coating having substantially no platinum-group 
element therein. 

22. The method of claim 1, wherein the step of depositing the aluminum- 
containing coating includes the step of 

depositing the aluminum-containing coating such that the diffusion zone extends 
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inwardly into the substrate from an original surface of the substrate. 

23. The method of claim 10, wherein the step of depositing the aluminum- 
containing coating includes the step of 

depositing the aluminum-containing coating wherein a ratio of a thickness of the 
additive zone to a thickness of the diffusion zone is not greater than about 3:1. 

24. The method of claim 10, wherein the step of depositing the aluminum- 
containing coating includes the step of 

depositing the aluminum-containing coating such that the diffusion zone extends 
inwardly into the substrate from an original surface of the substrate. 

25. The article of claim 17, wherein the aluminum-containing coating has 
substantially no platinum-group element therein. 

26. The article of claim 1 7, wherein the diffusion zone extends inwardly into the 
substrate from an original surface of the substrate. 
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